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Dear nudan‘o "

A I am returuiné aarewitn your menuscriyt topetuer witu ST
typeuriteen copy. of it. This wws mede by o student «n. 1 &0
logize tnut it is not: relicole. Tee tlgebr: wus over uls ‘neua
¢nd ae misrecd some of your formulis, 1 acve Cauglit &ome 01~

tuese ou erbaOLa not all.

Jour wunpseript aog bean»renu by wurir, liersuey Lnu seve= -
rel others end I geve & talk about it nere dust weea walcn wis
atlenced by taoss wao LooX the phzge course this yearsznd by
a few aqutséders, mostly peoyle to whom elgebr: 1is more strenge

- tawn culnese.

I «m ulsc enclusing « reprint of & little note on tais
problewn wulch I published in the J. of tie Temnn. Aced. 04 SCey
uhica hos not yet found, ito my knowledge, :. symuuthetic recaer,

1 auve & few comuments on your naper ano will arrunge taese
zs footnotes to the type writcen: copy waicn is nurked corres-
Qondinéljo

l. fhen we estimztsa tae mutatiod rate irom tuk aecn nNusuer
of mut:nte we toouk us the tueoretical mezn not Lue true weal
of an infintto series or tests but the ligely wean LO ve ex-

. Pected in a limitea nuamber of tests. Tune aiscrepsncles betwe n

tlie twc metnods of estimcteon of tnc wutetion rale cewun not
be explained in tue wu, you suc.est.

2. 1 obtein py = 78 (1+2°(1-2c)n 4 ces)

P1 age'gg (1+25(2-2g) "1, eoe)

J« 1 Em think think tais recurrence formude does noi cuccs
witin tac preceding line. 1 obtain instezd

2" luge1 =L = (1-m/2) ( 27Bu, -1).
This lecds to a value ol

un = 6 14&2“ t+oee



7numoer'bf;bacter1a at th* beginning of ine eycle._

Your variance also ugrees witn ours, fbrmula 10.-:

1% saoma to me - thbt your metnod aud ours ior tue cglculution
of the moments are easeutiaily'tne same." You cpmpare tiue momenas e
for n- and for n+l generations and then sei the generud expression _
by recurrence formul:ze, whiile we superimpose tne Foisson axscri- :

: butions of eacn of tue n beneratlons. Qur wmetuod &S . tae. sAvVal=

tege tnut ue can meke tue cut oif to elimxnate Lthe JacprtSo

S Tnls wbole argument was veny enligntenxnb Lo mes 1 tad
assumed, without mucg thinking, that. the lack of synchronism
in the divzsiond of tne bacteriz would entirely destroy the
bias oi tne distrabution in favor of powers oi two. From your
‘argument it seems thet the bias mcy ‘disappecr only partially,
since only the lsck of synchrontsm in the terminal sections of
the pedigrees metters. I zm not clear in my mind cs whet tae
distribution would be 1f one retains perfect e;ncnronisn of

tho bacterizl divisions but allows mutstions to occur during
eny sucge of the division cycle. Even if the mutiutions aid
occur zl the divisions 1t migat yet be true tnat tne pnenotypic
appecrance ol resistence migut occur at eny stage during tiue
division cycle. I tnink this guestion of whether the distiribu-
tion is or is not biased in favor of powers of two is wortu
while tbllowlnz up theoreticalily &nd experinenta1¢y.

6. I do mot unuerstand the orizin ox tue fector in front of
tae exponential 1n tuis eguation. Also 1 am doudvtful wuetuer tue
result can be correct. Your arsgument, as I understend it, runs-
as follows: when the totcl number of vicble bacteria hes reached
the velue N the number of divxsxous whicn led to this number

. wes
2(1-n)u/(2-u)(1-2n)

wuich is alighcly greater tasn the correaponding number in tae
case of no.deaths. Consequently there was more chence for mutue
tion then in tna stendard case. Consequently po is suz4.er tuun

-




iin the atan:ard ‘as‘

,ﬁfdiffarence aa 1¢nb us>the"
_»,mals and for mutants?; ,_

| ;i sm. sorry that I nafe delqyed 80 lon; writin tais 1etuer,'?*’
and . ve been seeping your: m“nuacript. Wonen ‘i cuwme ch& tuere
wus here firat tae: symposlum ~~na tnan a pncge course Ior nuree

;_: s Nno 2 -_ R s . 5 - U0 8

 Was veny exciting, & you may acve aeard. ‘A DU&U“r oL peOyle tuOUgut B
tuey asd indicztions of sex lite in bacteriu. Ii bacteriu nave :
sex it is entirely reasonable tuet it saould be nxs*avvrea now
since now for tue first time pevple zre doins experizents wita
oelieticuliy waried striins. Tie wost exciting 2x_.eriuénts were
some done at Yale in Tatums luboratory by a’younu fellow leder-
" berg. He first secured {wo double mutints of a strain of F.coll
{X-ray induced)., Eacn of the double mut nts ®xx had two srowta
factor deficienciss. Une uutan:x was doficient for A nad B, suy,
‘and the other for € and D, Then hLe grew these two mut.nts to-
getner an broti. Then he pluted the nmixture dut on basal mediun
und obtuined a few "prototrophs® i.s, colonies o: buctieria re-
quiring no growta {uctor. Hxesx He scexzdd to (uve Go:.€ mosi ol
ttie obvious control experiments., e azs since triea to ao tae
scme ‘thing witan our strasin "%, iHe did securs Lwo doubtioc ce-
ficient mutznts, tut dia not gei any prototropus wnen _rowing
them togetuer,

Luris nas Deen Uryibg to 4o & similar experiment witu uwu-
tents of the phege resistonce type. He tuzes, say, B/L/2 zna
n/}/4 &Nl SrOows Laem together «ia tucn tests Lo see wasther ue
hes eny B/1/2/3/4. So far no Luck,

with best regirds

sincerely yours

ke Delbriick




